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Abstract of JP2004337902 

PROBLEM TO BE SOLVED: To provide a 
laser beam machining device which can 
efficiently form a plurality of lines of a reformed 
region inside a workpiece to one scheduled 
cutting line. 

SOLUTION: A laser beam L1 and a laser 
beam L2, which mutually have different 
widening angles, are condensed to the inside 
of the workpiece 1 by a condensing lens 31 in 
the laser beam machining device. At this time, 
since the laser beam L2 has the larger 
widening angle compared with the laser beam 
L1 , the condensing point P1 of the laser beam 
L1 is aligned to a shallow position from the 
surface 3 of the workpiece 1 and the 
condensing point P2 of the laser beam L2 is 
aligned to a deep position from the surface 3. 
The condensing point P1 and the condensing 
point P2 are moved along the scheduled 
cutting line 5 of the workpiece 1 by the driving 
of a stage on which the workpiece 1 is laid. 
Accordingly, two lines of the reformed region 
7a, 7b can be formed by one scan along the 
scheduled cutting line 5. 
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a««t±eoit{fiPffisii"j3i/«ifiT?fe*o « w ift £ © ± ps m t l t it , w « 1 x 1 o 

1 2 ( W / c m 2 ) T*$ 5 0 71/ X 41 « fiWJ ^. tf 1 n s~ 2 0 0 n stf!5SLl/\ 
[ 0 0 3 4 ] 

[ 0 0 3 5 ] 50 
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(A) in I *f fi ft : ~> 'J 3 > >5 x ^ (I? 3 5 0 (im, ^I4^yf ) 
( B ) U-if 

ytm ■■ *m&i'--*f®&N d ■ y a g u - -f 

: 1 0 6 4 n m 
V - if ft X * 'J Y KfSa : 3. 1 4X 1 0~ 8 cm 2 

it t> il LJ^j^tSj : 1 0 0 k H z 
:30ns 

U-f )tffiM : T EM 0 o 10 
{Hftlttt : E*iHIft 

( c ) mftmis^x 

N . A . : 0 . 5 5 

(D) llDl«*itfifiSn5iiS©g»iiS : 10 0 mm/© 
[ 0 0 3 6 ] 

IH l 2 ti , ±S^ttt'©U- f iDltiDaiSnftv-U^y^i/Mti- SB fc: *5 ?> BUt ffi 
?.o ± IS i£ # K £ 9 M £ n fc ^ 14 ® a M « 1 3©JPS^IrIO**SH:1 00/xm 20 

[ 0 0 3 7 ] 

»HI«!!.afH«l3tf03t : f»»RfcJ:t)}&JS;Sn7£Ci:*l(iWr*o 0 1 3tt> U - if ft <D 

ySSOiS ttf 5 0 (tm, 1 0 0|im, 200/im, 5 0 0 (im> 1 0 0 0 |im©S<[ 
[ 0 0 3 8 ] 

09 *. tf , Nd : Y AGU-tro$fiT*5 1 0 6 4 nmK8^T, •>U3VS«OffS* < 

5 0 0 (im«TO*'&, i; :n > g « O ft T* « 1^ - If ft 8 0 % ± S 5S T & C t # # 30 
fr£> 0 0 1 2tSt->U3y>iAl 1 Of ?li 3 5 0 /jmT-£5CT\ ft ? I& <fc 

£ 14 ffl S IS ^ 1 3lii"j3y i >i/\0>f6Wifi< Of OIIA^ 1 7 5 /i m <D g|5 # fig 
|Jtl5o C <D i§ # <D f « 2 0 0 (imOi"j3y')iA%#f (CtSt, 9 0 

6 a ii i 3«"/'J3>!>i'M i © f»j SB k j« P-f3t[ci5lf oinSs-eig 

ftct^IStSo ^ft^Mc<fc5^I4$aaffiisS<D®fi5U;K « * tf > j«S^#^a^:^ 
9§ 81 «g gf 6 6 Jil ( 2 0 0 0 ¥ 4 ) ©Sg7 2H~3t7 3H© r e 3 X f t ± 

[ 0 0 3 9 ] 

at a, s/ ij 3 y> x/>a, ism ®ass«-p & o tit? ns sjw^sspfcejs t l t m ® 

i: <£ 0 , ISSWt^li^ti^c i/'jnv?x/MDS®i:Sffitiija-rsc:©SiJtiJ±i^ 

si^tc^fntss. fcfcL, if*,5.o^-a-fe^i45aaaiiEi±>'U3^^x/N©rtgi5 
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ft T ^ * . 1mXtt&®<Dft&KmMf&mm®-?t>^TV]\8i^Jg.&%:mf$.-rZ£. »J . 
W m T S SB 7 -f V ft ft & S a f J ft # 4 U tc < ^ © -P * t!l Br #J » # £ S i: * 0 
[ 0 0 4 0 ] 

(3) # h s « # jsst*^ ft 

IB X *f ft » ( 0M * # 5 X ) OftgPfc:£flftjS«:-£-fc>-t»:T, mftj£fc43ttS«#a&jbM x 

1 0 8 ( W / c m 2 ) ttlflO/^Xltfl n s «TO*ttTl/-!f3e*Bijt5, /< 

;i/X*i^^46T^< LT> ^ft^M*iPX#iite©rtgC ^ ft ^ »£ £ 

,fc 5 x * ;1/ ^ - # f& x * )V ¥ - IC K ft * f K . in X « * m CD ft £ « -Y * > flB & ^ {t % IS 

IS © ± Pfi fit i: L T l± x flRI A 1 x l 0 1 2 ( W / c m 2 ) T~ & 5 e A/ X <! (i {Rl A »£ 1 10 

J£ fig ti , 14 2 @l/--<f iiDli^^i«il (1 9 9 7 *. 1 l £ ) ©Hi 05 

H~s?i i lie r7iA hfj>i/-if- mmizz zft^ * ft ytm&m i ee 

«£ftTt,>& 0 
[ 0 0 4 1 ] 

[ 0 0 4 2 ] 

0 1 4 £ <fc 3 tC x U — f iPlSI 2 0 1±, ^i;N#©ftnXttft®l©ftgfl&cl;fc<Dt£| 

iff ^ ^ ^ ^ 5t*ftT 2*<Di&StSS«7 a , 7 b^r^ft^g&l&lci t)fgit5gfT'$ 

5, iDlWifi! 1 tt->"J 3 y^x ©^ift-Jx Affe SSi«E7 a, 7 20 

btt?SiB«ia««?a&So s . «Kf ystt, ira x # ft $i i © a ffi 3 fc: #1 * {£ 

[ 0 0 4 3 ] 

c©u--tf;bni£«2 0t±, iniJtftl itf«l?h5Xf-y ( & lb # IS ) 2 uil 

T*5<3, COXf-->"2 Hi, ±T73lPl%Z|4S|nli:LtXi^lR], Y $EB ^ ft, Z $4 # ft 
0*Sfiltit5fSli:4oT^5. 1 ©±St!i> iPX/Sl^-^fft^fi^-rs 

U-f)tS2 2f ^!R^bfcH*2 3tfEI2ntV^„ C<DU — 1fft«2 2«:, W *. j£ 
Nd : YAGb-fT*!), T 73 ft If T ;U X 4@ 1 p s iH T © ^ ^ X U — -If ft T* £ im 
X/BU--9-'ft*m#*-f3o 
[ 0 0 4 4 ] 30 
S * 2 3 (DTSItlif ll/t^l/^ 2 4 # 8* t) ft" £ ft T 33 t> * £ <0 « U) U # '< 2 4 £ 

, lraxJ*ft»i*«J!-rsfci6o»ii?fflJ#«iu>X2 6 4:, iraxffli'-lfft*iftft-rs 
rdbcotnumnmiy^xz i t^gf^tin^. s»ni/>X2 6, 2 7 © ft w « , 11 

Uj b#;W<! 2 4©|s!6tior Zi (fflUS) — £ -£ £ ft £> 0 ft 43 . talfflttfcl^X 

2 7 ttl U#;V^ 2 4 i; © R3 K t± . tfX»/^?*fflV>ft7i'faX-^ 2 8 ;f> ft £ ft 

C©7^fiX-^2 8 t<fcoTilPlfflWftUyX2 7 Ottltf Z W^IrI (±T 
£ft)fc«SSSE2ft*o 
[ 0 0 4 5 ] 

II 5lcSti5C> JlPXffl^!fSlU>'X2 7l±F , 3M^^OU>X*;l/^2 9*#b, C <D 
l/>X*;^2 9tt, *©rt»fcfeV>TiBS©U>X*ffi*£*>-&TftSMP& To. 8 40 
0J O & ft U 1/ X 3 USitLTt^. f LT, U > X * A/ # 2 9 © ± 4$ SB «: „ ^ ft U 
>X3 1 tc»t5iPlffll/-fftOAItItLTAIiiP3 2tfifi?^n, U > X * ;1/ 
2 90T«SPKttlrDIfflU'-1fftom»ISBP3 3 tffSS?^T^5 0 
[ 0 0 4 6 ] 

* fc . 1 1 4C^f f ft2 3 F*5tt5^Tl/-f )tS2 2«T73tr!±, b — If ft iH 

2 2frP>fchS*2ftft;bPXJfU — if ft ©If — At^X*I^t51i-Ax^XAy^3 4 

. tpxfiu--9-'ftoi±iti^iafi-r^m*iisft¥^3 5h, m*ii)t¥S3 stioi 
^2ftfcipxfflu-if^©m^^ffi^-ri»m^m^ft^^3 6 t , ipxfflu-+fft©{ift 

% VI flE r & flftl^Sft^^ 3 7 £ , 4PXfflU-1fftOiifflX«3e»f*ff^««S/-v -y ^ 3 

8 ttfi^eTtconfft-ES^nT^Sc so 



• FP04-0458-00WO-HP Search Report(2dtt§/»4/5) 4/5 Jp 2004-337902 A 2004.12.2 

[ 0 0 4 7 ] 

Zic WW.i/ + v ? 3 8 © T 2f tt . *«5'4rv*3 8%iIiflL.fc;talfl!U-'»rft©3 

o I 1 6CSt ^ — 757-3 9*3giSL7'c;&0Xffll-' — Ifftte* 5 7 - 4 1 t i 

jn, S 1 © U — «f ft L 1 fcLTZtt±*T>frfc:ft>fr-3TjifT , r*o 
[ 0 0 4 8 ] 

m - 755-3 9tc«J:»)«^|qJte5»*n^:liPXffll^-1f3tt±, 1/2SIIS4 3 
3: il i® L ^ x Zl±fcttltS5 7- 4 4ti!)T»tS»Sft5. lO=7-4 4C 

j:os»*nfcftjifflU'-if)tt4. zii±fcE«snfciHiu>X4 5*iuir*ck-ea 10 

1 © U - If ft L 1 C Jt ^ £ 0 ft # £ fcf 6 tl , H2©l--+fftL 2 £ LTZtt±*T#fc 
IqlfroTlfftS. C © gl 2 © b — If ft L 2 tt » H U V X 4 5©T7?fc:fiLB-f3{Iftt£- 
^7x7"'; 7 ? 4 2*lIIILv Il©l/-f*L 1 ^SfftT« ZfflXSrT^^lSlfr 

fg2©^-iffttft3 2raxfflu-ifft©ftss±t;: i / 2 & « & 4 3 is b -t & c t » £ 

lOU-fML l i:S2©U--lfftL2i:#£jtfi£n*ISK:ii, 5 ^ © E M ft © 7s ft # 
ts « - a ? & ft T V S o 

[ 0 0 4 9 ] 

LfctfoT, c©U-firal812 otfe^tti, S i oi/-f*L l J:, c © gf i © u 

— +f ft L 1 — +F ft L 2 fctfinlffil' — *ffti:LTZii±* 20 
T^fcift^oTJifTU, iPlfflJtabvX2 7 Ol^UVXS ltAHti. cfttiO 

. *ftU^X3 1 KioTl)t?nf:^ 1 Ob-f^L 1 © jfl ft £ P 1 tl20l/-f)15 
L 2 © * ft j£ P 2 14 % inlj^f tl 1 ©aSSfreSVfcJIftSaS-effill-rSC. £ fc ft 
So tt* £2©U-*fftL2ttSBl©U-1fftLlteJi^Tl£#9ft#**V';fc 

46. !20U-f^L 2©*)tjSP 2!i, ^ 1 Olz-f^L 1 Ol)t,SP 1 Ctt^ilS 

*p&8v>fcc£lcffi1l-rsc2:ic&£. ft 43 , I)tuyX3 iti5§Ift*P l , P2 
-^©iinxfliU-ifftLi. L2©tf — ^Av-SEfiteixio 8 (W/cm 2 )J-X±i:ft 

£> o 

[ 0 0 5 0 ] 

£ fc . l7te-AX7iJ 7^ 4 2 tl)DIffl«ftlb>X2 7 tonta, iPlfflU--*fftL 30 
1, L20t"-A-t)--1'X^g^i(3Stt4 6^SfJnT^5 0 ^©^0gPM4 6«. 0 

1 5tC^-TJ:3tCs iialfflWil/>X2 7 0AWIP3 2©±S(cffiSLTlft2 3lc8i 
9 ft £ ft T »3 , iralffiU-lfftL 1 , L 2%^oTM?t57^-f t 4 7 £ W L 
tl>5. i!07^-f t 4 70iPl«, iDlfflJtftl/yX2 7©AilP3 2©iKT 
C)g«2hT*9, 7^-7 c -v4 7©4'^f4t±, *SEDW»4 6fciaiJ6nfeWI®*^4 8 
fc«toTX»l»P3 2©ff^W ( T ft S Z flii ) tciEaK: — as*acfc*<T?**. 

[ 0 0 5 1 ] 

C©<fc3fc*j£Sftfc«t>aP*M 64i0lfflSiU>X2 7^*fLTi)PXf3U-+J , ftL 1 

, l 2 # a it -r 5 m t me b -r * c £ t* , ^oiasffs-iastfisns. f ft *> ■& > *ra 

Ifflb-f 3tL 1 , L2te, 7^-7 t ^4 7±9*^^l^-^ft©WJi^#tf^i 3 g|j#4 40 
6CJ:oT*7 cmci 0, t 4 7 %Iifl LftlOlffl U- If ft L 1 , L 

2 © g ti: , lPlfflS*UyX2 7 0X»BP3 2©SfilTt44. *©*£«>* AltHO 3 
2©HHfS#fc:J:*;!lOXjau — IfftL 1 , L 2 © ft -y h**«i:A,ifft< b T % AoXffllx 

— if ft l i , L2©JSl*fc±su:'X*;b^2 9©taJ»*K±"rse:fc#-efrs. L a* 
-3 T > i^--»fijaXfp^fcit^U'^X^;l/^*2 9©iip^^rX)SHi:LfcApXfflb — +f ft L l 

, L 2 © il ft £ P 1 , P 2<DffilE»*'>?<«li5i:J:i!) , BJI!ifc4 5. 
[ 0 0 5 2 ] 

U-ifiPXSB2 0l±, gl OU-1f3tL lODtjiSP lRtfSS2©U-fJ6L 
2 © * ft j£ P 2©i?tfiDl*tift 1 OgI3*^-Si:45i?£iy£j|P 1 & jfc ft 
*P 2 0SS%»Jit§if ^H9f O^tLT^^o C (D'&ZmM^® 5 0 (CO^T 50 
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[ 0 0 5 3 ] 

U-fjtL3tt, evtv-;V5 2, t*-Ax^7.^>'^'5 3^r)li^®ilL felt, 5 
4 s A-7i7-56li: it) 111 agSSftT, fi|ftt£-i*XX'J-;>*4 2£*2'?S$«4 6 

t <ori t Etj n f; ^"^ ^ n ^ 7 ^ ; 7 - 5 7 « n & <, ^^^^^7^7-5 
7 t =t 0 s £ n ^ M ffl u - 9 s ft l 3 t± . iraxfflb--9ftLi, L2t^«sntzi 

±^T^tC|Rl*''oTjt^bs g5a!^4 6 07A- f + 4 7 ^IJiLfcf , in X ffl >tf tl U 

yX2 7©l^b^X3 1 ci*3*^^nTioiJfiin;l#^n§. & ft . ioiffli^ 

- -9 s ft L 1. L 2«^*-r^a-f-y^^^-5 7 £ 31 ig "T & 0 
[ 0 0 5 4 ] 

fbT, ijOlttM 1 OSI ( U-1f ftSBW ®) 3-pg»Snft«gfflb-1f3tOg»3t 
L 4 «: , IUIffl3tiL/>X2 7fDl)tL/yX3 ltSX»LTZi±*±^(C|Rli^Tl 
fr L „ gt)gf^4 6 07/<-f + 4 7$IILft^, ^^^^^^7 - 5 7tC«tt)S 

ttsn.So co^^d^»;^7-5 7t<fct>g^2nrc$j5£fflb-9 :! ft£>K*tftL 4 

l± , a-757-5 6, T7-f;l/*5 8*JH2c31ii!-r5o i!07-f;H 5 8ti, jfe ft £ JS 15 

r Kzmmz ■&m,^i±m%i-f z> & <ot* & . $j^fflb--9 t ft©Kf>fftL 4^ais^-^^- 

73, in X ft 1 ©113^11 1 7-TSStL fc in Xffilx — ^ftL 1 , L 2CS &.ft % M 
m t 5 o 7 >C ;1/ * 5 8 % a & L it ffl ]£ ffl u - if ft © S *t ft L 4 « , s/ y > K u * ;i/ u y X 

T % 5 4 «■ ffl fit B til M =¥■ 6 1 ± In m m f£ ft Z> o 
[ 0 0 5 5 ] 

C©§ftSK?T'&'£ 4 # fJ.fiE ilfflif 6 1 ±E*7tJ ft fa M£fflU-1fft©EltftL 4 
OtJlfil^i'-va, in X ffl Mftl/>X2 7©jflftb>'X3 1 J: £> $J 5£ ffl U — if ft L 3 
<T> ft £ (t ft j£ ) tfinlMlft lOil3tWLTJ:«fiIk:^5friaoT 

MT^o CCT-, iBSfflU-lfJtL 3 0lfe7tjSOftlfcMSfflU-1f*0£««L 4© 
HI ft ® ^ # — yiOMitov^TSiP^ts. 
[ 0 0 5 6 ] 

0 1 7E^ti7li:, SJ^fflU--'fftL3<D*ftjSP33VllPXW*«Dl©Sffi3±fcffill 
tSSdttt, M£fflU-1fft©5«ftL4tts S'J^fflU-^fftLSillBlSIOtfi^^iai-p 
T*PXffl««JPVX2 7©*ftUVX3 1 £ & L , 8«)i6*JR5 9*IiSLT4»IJffi 

B & tB iSS ? 6 i itJ(rac**«i/<>->FSig)8ts. 
[ 0 0 5 7 ] 

£ fc , 0 1 8 IZ m f <fc O fc , MtfflU-ifftL 3©**jfiP 3tfilPl»l!l4ll OSffi3 0 

ft (t%t>?, ijpx^^^iortgp) fctt«-rs»a-tettx ffl ffl u— -9* ft © S » ft L 4 

It. IS«l/-9)tL 3 i:ttS5:>3»SS!tStf c,iPlfflJtai/VX2 7©*7tW>X3 1 
* £ f7 L , Mft^5 9£ii®LT4#»JfitBtifemiR?6 1 ItSgfllflOUl^ 

[ 0 0 5 8 ] 

£ , 1 1 9t^tJ:7l^ IJSfflb-f 3tL 3©l)t^P 3*5iPl»ttll 1 OSS3© 

^BttcffiB-r s tt , ay^ffl u-9*ft©sMft l 4 a, sij^ffl u-9'ft l 3 t itm* 

9*ftSft4tf6iinXJB*f«lU:/X2 7©Iftl/yX3 1 * 3» fr L , B fl£ ft 3* 3S 5 9^:1 
aLT4#fflffi«ttWjR?6 1 ±fcfllg<0fliP3<D*ftf6><* — VFfcJgJS-r*. 
[ 0 0 5 9 ] 

W ± © «fc 3 fc * 4»fijfii^tiJ«f 6 l±»c43ljaSISfflU'-1fftOS»ftL40lfcft« 

73-fJfiiB^ti5«?6 1 £> © m 73 ft # («^6lT»lRlf*£ft®fr5©m*J£:8^lRl"e2* 
|p]T3§ftffifre>©tiJ73h©M) (cS^ < inxW*1*ioSffi3{cJ*-r*iBl^fflU- 
•9ftL 3 © jfl ft P 3<Dfiifi^*46^C i: A' T t 5 o 
[ 0 0 6 0 ] 
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^ecT', uw^m 5 o it . mi ststiot, am^m^w^^ 6 2 &i>* 7 ^ 3. 

ipi*r*i% 1 (Di&m 3 ictt-t zrnmm is-*fKL 3 ©mftj5 p 3 

O{4«^8lg-r^o f Lt< 7j7?-aX-**J»fflS6 3«. ftg&tii*ii!»[H]8S6 2JC c !;') 
*«>6ftft»3t^P 3<0ffiltI-5V^T, S 1 Ob-f*L 1 Oi^^P 1 R 31 2 © b 
— -9* ft L 2 © jfc ft P 2©il2tfi)nl5tii 1 Olffi 3 t 4 S J: 9 tc U-f iPl 

*mtc7^^^^-^2 8t7^-F/<f fMUL, i)P I E 2t ^ b > X 2 7 Zf4 

[ 0 0 6 1 ] 

D*^ 5 7 2 £ S ft 2 3 fittLT^So 
[ 0 0 6 2 ] 

*fc*> % , MB ft* 7 lT»a-&&nfc«*ffll5I«fttt. )t7r^^A'^570^ 

7 7S*«^iaLftft, ^ t> 4 6 i: iP I ffl b V X 2 7 © AltBil P 3 2 tHKB 
ISftfe^^^n>f -^5 5-7 8(cit3 5«?n5. Sit 2 ti7t««ffl ^JSiftfi. Z $4 
±*TSClSlfroTlffL, ^ ft b # 2 4©[s]fS£J:oTZM±k:ESSnfcm£fffl 

*t m u > x 2 6 * jiM b t in is i fc b§ it * ti s o a » . ftiifflu — ifftLi. L2 

. jffl £ ffl b - -f ft L SRtf^OEItftL 4«^*-l'i'D^-y^ = -5-7 8 58 ill T 3 0 
[ 0 0 6 3 ] 

f tt, ipi#ii^i©sffi3TKitsnfcmiifflw*ift©Eitft&> iifflsai/yx 

2 6l*JfcHAMLTZtt±*±73fc:Gia*oTiifTL. 2*-f*n-r>y*57-7 8fcJ:5E 

it « n 5 0 — 7 8tcj;t)Sit^nfcSit7 l £^s ^*-r^o-r-v^5 

7-7 7fciO«5tE»«nT, 7-f 7 9, jg«U>X8 1> iJl/-l/yX825 

I® & a j® b x c c D*^ 7 7 2t:Alf-r§i: tKS^o 
[ 0 0 6 4 ] 

C©CCD*;*^7 2 K «fc !)ai£ tlftatf - * ti±ft$0M 8 3 fC^O i& S ft, CO 
±'f*$iJ'#g|38 3 ^ < toTTV ; &-^8 4tCijPl5tftaiOSffi3^©iiif»A^bm^n§ 
. a 43 , £ ft M « 8 3 It s X f - s> 2 1 © 9 ft x « ft b # 

;l/^2 4 0@is, tl->fy^ 3 8©iS, CCD*^ 7 7 2 KJ:5I {ft © ffi , b-+F 
jjP I M 2 0 ©£ft©ftfe£$!l®if % t» © T- & S o 
[ 0 0 6 5 ] 

±Jf LftP-1fll0lgi2 0 l/-f llPlSStOV^T, 1 2 0^#,lLTt 

fflt5. CCTB, JPlMl!ilOgl3*^i?D 1 OffiflcSliOU-fTtL 1 (Om 
ft j£ P 1 * ^ fc> * fc HE . S2©b-"!fftL 2 © m ft jSL P 2SiI3A>^3D 2 (>D 1 
) ©{4fitC^-5t©fcb, ^ifS7^>5IC^otSI3A^iSD 1 OfliihiSD 
2©(iHtt ; ?-tl^*tl%Kfim7 a, 7 b *Bf&? 2> <D ft Z> a 
[ 0 0 6 6 ] 

j)xf->'2 1 © tso »§ <& « a * ipittMi©/**^®^*, * ft b ^ x 3 1 © hj n » ts 

[ 0 0 6 7 ] 

b - if ft « 2 2 & fiP X m b - if ft * Hi It f 5 t « , S"J S ffl b - If ft g 5 1 *> 
C.S!)Sfflb-+fftL3^mitb, ft ft b > X 3 lt«fcOftft?nfcmi©U-- , fftL 1, 
SB2©b-ifftL 2RtfW£fflb-ifftL 3« , «Kf£7fy5±4^*1rVt5«t7K 
*7 l -S?2 1*Xttt7?lRl J ? , Yffl£G]fcffil&-r4.> £ © £ £ , iS?ffllPfS50lCJ:^T, 
«J£flJb-ifft©EI*ftL 4tf^ffijn> fg 1 © b — if ft L 1 ©ifcft* P 1 CSJD 1 *< 
tP I *f * » 1 0Sl3)l)^g(i:-£l:45i?!:7^ai-J 2 8 # 7 -i — K ^ *y £ f&l 
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Is — *f ft L 2 © * ft P 2 © £ D 2 & in X *f ft % 1 fr5St-f tftlS, 

[ 0 0 6 8 ] 

Lfc^oTs 8 2 0KitJ:5IC. inijSftft 1 ©Sffi 3 Kffilhtf feoT t, 813* 
£ £ D 1 ©(if iif?D 2©{4Hi:fcB$lKfl^7 a, 7 b^ — ® <D X 3- * T* B % 
£ ttffti, c©J:3K«K*S5-f>'5fc:»oTaEffi3©ffiSnic3fittbfcail1ii« 
7 a, 7 b^ttSilPlJtiftl 1 ^f^^Sr ^.S 5<f ^ 5 tfio TfflitS i , 2« X ft ft 

H 1 o«i!3ll?«)fflli**tfS£fl:t*. * © ft , flft^iAi-fesiniiJttft 1 
IS^I 1 fcSJWraS'&fcfi* 9lWteJ:*«**?©a4l*l»Jh-r* £ i: rJ #1 tc 4: 3 
[ 0 0 6 9 ] 

■y l 1 fcS2«i/-f )tL 2 ttfi^i/yX3 1 £ 9 in x *t ft 1 ©rtSMciftft^n 

3 0 C © i: # , S52©U--lfttL2fcJ:Sl©U —9 s % L 1 fC tfc < £ # 9 S # * # l/^ fc ft , 
£ 1 © U — -*f 3t L 1 © ifcftjS P 1 ttllDI^Si 1 Oil3*>&SO,l © fit B , I20 
l/-1f^L 2©*)tjSP 2««ffi3 A^SS D 2 (>D1) Ofiit^bt e.tlS. ^ L 
T „ *^jSP lRtf»3tjaP 2tt. Xf-->*2 ltfl)tUVX3 lESLTXllSlRl^ 

YWSifttsiisnsct'eioiJ*** 1 ©9ilfS7^v5 t^oT^i^^ein^, 

2#©2ftHSSi£7a. 7 b^i^BKtSC iib^f s 1 Y > 5 LT 2 * 

©^MiiifE^^^&^jjSc^&cttfigtg c © £ 5 jc , uofflKft^^ys 

t^LTlBlWSil ©rtgPt2*©a5jS^^E7 a, 7 Iti C tT\ in X # ft $1 

1 ©P£#£3l«Sii£7 a. 7 bpISKj*lt^t^J:54l^fct< &nmi£* 1 * 
^ $ L © fc: it ^ , Wr ^ S 7 << s 5 o T /J> £ * * T « « S K ta X ft ft ® 1 £ 

[ 0 0 7 0 ] 

$ fc . P - -9* in x & B 2 0 &c v T it . Sq x ft ft $j 1 ogffi3C^fc^fflf tsftftol 

^^^-Hf^;L3*inXfflU — f * L 1 , L2i:|nl— ©$ft*t ( T & fc> "5 Z ffl ) ± IZ 33 V* T 
i^l/yX3 1 t J: 5 1)Dl»i» 1 C|6lttTl)t?tl§c £<D . iSg£SJ»¥©3 0fc: 
J: o T , «l3-PS»Snft»£fflU-1f)tO£»*L 4i«ftlliJn, Sffi3fr6©£llft 
lS[fl^iP2 0SJi!i'a»?tl5, COi^K, KlIffll/-f3tL 1 , L 2 (:<t 

i8|«7a, 7 bOfgii:, Hj£fflU-tfftL3eJ:*«iB3©aEffi©W3£i:tfra- 
© ffl igl ± £ 35 l/^ T fc> n 3 fc ft . tRI *. * inXftft^l^KBLfcT.^— >*2 1 # H K) L 
Tt^ #*3tjSP 1, P 20Sf*BlTSOiSI?D 1, D2fr&fftTL*3©*l»lk-r3 
Cttft'tS. L fc -3 T > 1 *<0«if S7-fV5t»lT2*OSHS*7 a, 7 b 
^ftlftlflliSOSfD 1, D 2fcffififi<®fiE-*-SCfc#Rrfc&K:*So 
[ 0 0 7 1 ] 

i^£(iiDlffl«»U>'X2 7©i)tI/yX3 1 OiPS!% TO. 8 0J V> 5 <fc b K * 
^ < "T 3 g $> . ^ © fc ft , I^b>X3 1 tiDlMIWl 1 ttfl OmmlSST'iS 
SfScifcfcfcS. c ©«fc 3 ftttffi-Ps gffi3©£<&*»5£T«fcft©-tzi'"tf**lfc)fcU 
> % 3 1 ©ffid£teMH:£-&SC fc«:»«*j«±afttHilT****<» L--1finX^B2 0 
*c J: ft tf , tOi5 4iI4I«*aifflti^St>4^. 
[ 0 0 7 2 ] 

#f6HjHi±EHfi{fJ&«CRBS£2nfc^o ± 8E HAS Jfc IB »± * inxffl u — ifjt t L r 

SI 1 CDl/-f*L 1 tI20l/-f)tL 2 3: in X *t ft 4% 1 KgBWt Si^Tfeo fttf , 

X3 1 DiPlJtttt 1 opiaitcS^j^Ttii/^ Eihtintf, «if£7^>5 
& o fc 1 @ © x * ^ yi-liniJtti 1 © SP ic 3*w±©&ft««*iBj3i-rsc £ & ? 
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* 3 0 

[ 0 0 7 3 ] 

Z fc , ± S Jt m & m T tt , iDlWfeftl ©«if£7^>5C!SoTi0lflU-f^L 1 

, l 2oMj5p i sif«^*p 2*ffi:tttfUu iwitt iift 1 %iBL 

)ti/>X3 i fljsxtt^riRi^Ytt^iRiKiei&s^TtiiVo 

[ 0 0 7 4 3 

sw)tL4*ttui-r**i'&"e*ofc3jj < , * % w a c ti »c is & & v» . a ^ . in x n & ft 1 

£0il3 fCDlSffiW-^Tt'ORSt^L 4 tftt, ilDlSf ft 1 ©Iffi ( U — ■*? ytMttw 
) 1 7T©jB5£fflU-*f*fiL3©E«#3fc*1*tillxTt>J:l^. Ctltit), i)P X *t #1 ft 1 <D 
Il30ffiitIIl 7©Itiil?:I£f S^ttfTf , <fcoT, tQH mti U > X 2 7 
<D m % \y > X 3 1 ITtfeW^tol^ttft 1 ©IS^iatSfei ^ t^tf 5. Lfctf 

0 r , eg *. tf , ^ i ob-f^L i oi*fi«p i ^miJttft 1 wf ^o^.^olif 

fc> ■£ fc 0 , iP X *fr ft 1 0»S©*B3ffl!l3^6 1 / 3®ffiat^te^fe!) i: V> "5 <fc 5 £ . 
ft Jt £ P 1 R tf * 3fc j5 P 2 (D^Jffla^l^'OiftTS? t t^Wt^C^^o 
[ 0 0 7 5 ] 

± fH * Sg m m tt . iPlSf ft 1 ©Sffi3^f.iSJD 1 , D2£0fitBtCiPXfflU- 
*fyt L 1 , L 2 0#I)!6jSP 1, P 2***J*«i^Tft5fttf 4 #*«jftP 1. P 2 

ja?*{pJ8P*fToTt.J:^o fiW A tf » * ifc j£ P l . P2*^fe4*3ffi1S*»*ittf«: 

[ 0 0 7 6 ] 

[ 8 W O Jft * ] 

t£ fc £ & o 

[Moffi*&!&0,Jl] 

[0 l] *||^®t8tc^^u-ifipx73ffi^ < ts^--^}ipX>t'©taX^*ft© :i FffiiaTfe 

S o 

[02] 0 i £ ^ ? ftp x *f * ft © i i - i i 

[03] *mMBmic&Z> lx--!fijPX^SKJ:5^-1f*PXmolraXM*ft©¥ffi0T^ 

& . . 

[04] 0 3KitlDl»ft«lO I V - I Vttfc»ofcWffiBITfeSo 

[05] 0 3 ic tts -r in X *t * ft © V - V m K ?9 o Hft B 0 T* 3 o 

[06] #HSSJB!Bf;:«Sl'-1firal#i£fc:«J: !3^9T?nftlinlStiftO¥i0Tfe5c 
[07] *£ffiJ£!8£«*l^-1firaX#ffifc$ttS*#afi^*9*.y*X:i«y ho^t? 

[08] **flE}BI8fc«*U--»flraX3?jS©S Hitl3lt5li0l»*»OKffiHTfe« 

o 

[09] #£fl^jBk:«su-tfirai;£a©S2xgK:fettsiinx#*ft©SrffiBiT?fcs 

o 

[0 1 0] **fliJg!l8fc«SU — lfanx£a0£3l@fc*ttSinJl***«J©*rKBI"ea& 

S o 

[0 1 1] *^MJg!Igfc«*U'-1ftoiI^jSOS4lSte*ltSlniXJtftfSl©BfffiH-Z?* 

o 

[0 1 2] *HSS^«tc^5l^-1fftPX^j4fcJ:>?^»r^nfc->Unv<i7x/NO — 35 
[0 1 3] *^ffi^ffi^^§U-+h*iPX73Stcfc^Slx--r^©&5i:->U=i>S«©P < 3 
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[0 1 5] Ell 4fcg*-ru — 1ftaI«B®«SWJW#&*^-r«l6«J58BITfc5. 

[Hi 6] 01 4 iz^r u-^taiL mm o) tun: mis- v ft co yem ^rnv&m mm? 

[0 1 8] WSfflU — ■^3lCO*y6i[4l t 4Pl»**oaiifi©5fefc:ffi«rs»*©a3efflU- 

# © K » ft © * ft « * — * & W "T * » © H T 3 . 
[0 1 9] ffliJSfflW — ?ftoaiftjfttfJnxttittt®XSO#Mlcti^?£4l-&0ag£/9l' 

[02 0] 0 1 4fc^*u — if;tax£1tfc,fcsu — ^riraioa^SS-rBITfcS. 
[ «F # © IK BJ ] 

1 -teisftft, 3 -mm cu-*r ytmmm) . 5 -wm^fe? 4 7 a, 7b-s« 

«4E, 1 7 • --S9 ( u-if , 2 0 - U--tfini«EB, 2 l - x f - s? # 

fi), 3 1 -JH« Is >Xs 5 0 - m?Z Mifg, L l-Sl<0 1/-1f){, L2-»2©U 
-*f)tt, L3-«SfflU--»f)t» L4-SIS/HU-1ftt©K»ft. PI. P2-*ftj£u 

z - z to (ttffi) o 
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